Summary. Tensile A significant correlation was found between the reduction of collagen\p=m-\ hexosamine ratio and reduction in membrane tensile strength.
INTRODUCTION
Little is known of the etiology of premature rupture of membranes. It has been reported as more frequent in primiparae and in urban rather than rural populations (Halban & Seitz, 1925) . In over 30% ofcases spontaneous premature rupture of the membranes precedes the onset of premature labour (Bourne, 1962; Javert, 1957) . The frequency varies in different ethnic groups. In Israel, it was found to occur in 26% of women of European origin as compared to 17-9% of Oriental and 12-1% of Yemenite origin (Polishuk, Kohane & Wisnitzer, 1965) .
The incidence of premature rupture of membranes is variously reported, by different authors (Kaplan, 1963) , to be between 2% and 22-3% of deliveries, but the lack of a uniform definition of this condition makes comparisons diffi¬ cult. The definition proposed by Halban & Seitz (1925) , namely, the rupture ofmembranes before the onset ofuterine contractions or cervical dilatation during the last trimester of pregnancy, is the most logical and inclusive and has been adopted by us in our studies.
Premature rupture of membranes is evidently associated with a weakening in the tensile strength in a limited area. Foetal membranes do not have uniform strength (Polishuk, Ben-Sira & Kohane, 1965) (Polishuk, Kohane & Peranio, 1962) .
MATERIALS AND METHODS
Amniotic membranes stripped shortly after delivery were obtained from 382 mature and premature deliveries, birth weights varying between 600 and 4500 g.
Both normal and abnormal births were included.
The amnii of the first group of 250 cases were studied for tensile strength by the method described previously (Polishuk et al., 1962) . From these, two areas were chosen for histological examination, from near the umbilical cord and from the margin of the tear.
In a second group of fifty cases, a similar study was made as well as chemical determination of hexosamine in the remainder of the membrane.
In a third group of eighty-two cases, seven to ten areas of 21 mm in diameter were obtained from each membrane. These included three to four areas near the placental border, three to four areas from the border of the tear and one to two areas from the mid-portion of the membrane. These areas were studied for tensile strength, following which one portion of each was taken for histological examination and the remainder for determinations of hexosamine and hydroxyproline.
Tensile strength This was studied by determining the bursting point of the membranes under different pressures and has been described elsewhere (Polishuk et al., 1962; Polishuk, Kohane & Hadar, 1964) .
Histological studies
The material was fixed in 10% formalin and stained with haematoxylin and eosin, van Gieson, pas stain, colloidal iron for acid mucopolysaccharides, Reinhart-Abul Hag, and Laidlaw's reticulum stain.
Hexosamines
These were determined in the acetone dried amnion of eighty-seven cases. These included nineteen premature and sixty-eight mature membranes.
Amniotic membranes were washed with normal saline until free from blood and then washed twice with distilled water. The washed membranes were air dried, ground and extracted overnight with acetone, dried again and left in the desiccator until they attained constant weight. The dried amniotic membranes were hydrolysed with 2 n HC1 at 130°C in closed vessels, the hydrolysate neutralized and hexosamine determined by a modified method of Boas (1953) .
Collagen
This was studied in sixty-four membranes, including forty mature and twenty-four premature membranes. The acetone dried amnii were hydrolysed with 6 n HC1 at 130°C in closed ampoules, neutralized and an aliquot was used for the determination of hydroxyproline by the method of Woessner (1961) . The collagen content was calculated by multiplying the hydroxyproline content by the factor 7-46 (Stegemann, 1958 
Histologie changes
The pertinent findings were in the subepithelial layer of the amnion which was thin in some areas alternating with thicker and homogeneous eosinophilic staining areas, pas stain was observed only in the basal membrane of the epithelial layer (PL 1, Fig. 1 ). Coarse and fine granules in the amniotic epithelium were present.
Colloidal iron stain (acid mucopolysaccharides) revealed marked variations in staining intensity of the subepithelial layer, between intense and absent staining in the same section (PL 1, Fig. 2 The hexosamine content of the amniotic membrane dry powder showed a mean of 1-3 g/100 ml and a range of 0-76 to 1-89 g/100 ml. Membranes from mature deliveries showed a higher hexosamine content. Of sixty-eight mature membranes, fifty-six (82%) had hexosamine values of more than 1-21 g/100 ml, while of nineteen premature membranes eleven (57%) had such values (see Table 1 ).
The hexosamine contents of membranes correlated negatively with tensile strength. Of membranes with less than 1-20 g/100 ml hexasamine, 58% had a tensile strength higher than 400 g/cm. When the hexosamine contents were higher than 1-20 g/100 ml, only 19% had a tensile strength higher than 400 g/cm (see Table 2 ). Table 1 foetal weight correlated to hexosamine contents Hexosamine (g/100 ml) A2(l) = 5·01; <0·05. Table 2 hexosamine content correlated to tensile strength Hexosamine (g/100 ml) ;.2(1) = 9-7; P<001.
These results agree with an earlier finding that the more mature the mem¬ branes, the lower the tensile strength.
Collagen contents
Collagen determinations were done in a total of sixty-four amniotic mem¬ branes, forty from mature and twenty-four from premature deliveries. The levels of collagen varied between 24-6 and 63-9 g/100 ml with a mean value of 43-6 g/100 ml.
There was little variation in the values of collagen in relation to foetal weight, but the collagen-hexosamine ratio showed an inverse correlation with foetal weight (see Text-fig. 1 ). (Angrist, 1964; Hall, 1963; Moretti & Whitehouse, 1963; Sell & Scully, 1965) . In the membranes both the staining intensity of acid mucopolysaccharides, as well as the hexosamine content increase with 'ageing' of membranes. This may be the expression of the influ¬ ence of oestrogens on the ground substance (Asboe-Hansen, 1954; Hall, 1963; Rona, 1963 (Hall, 1964) 
